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ijB On the Theory, of Vcgetaihn. 

maladies, avec beaucoup de fucces. Cell aux medeclns a 
en conftater les bons efFets par I'ufage, eten obfervant les 
diiFerens etats on degre de I'eau quand ils I'e m ploy e ion t. 

II fe prefente une difficulte dans I'afage ; c'eft Ton change- 
ment fubit: cependant dans cet etat plus foible elle prefente 
les memes vertus, mais a un degre peut-ctre inferieur. II 
feroit pofiible, dans le terns en elle cll forte, de la conferver 
en bouteille, com me on fait celles de Spaw et Pyrmo.nf, en 
y donnant les memes attentions, - 

Si mes occupations et le terns que je pafferai ici avant 
d'aller en Europe, me permettent d'analyfer I'eau des autres 
puits dont j'ai parle, elles donneront peut-etre les memes 
i-efultats fans avoir le meme inconvenient. 

ed in Europe, in many difeafes. It is the province of the phyfician, to demonftrate 
their good effects by trial, and by obferving the different ftates, and degrees, in which they 
may be drank. Ifdirefting the ufe of this water is attendedwith any difficulty, it mufl arife 
from the fudden changes to which it is liable ; but in the ftate of its weakeft impregnation, 
it feems to poflefs the fame qualities, though perhaps in an inferiour degree. In its 
higheft impregnation, it might be preferved in bottles as the waters of Spa and Pyrraont 
are, if the fame attention was employed. 

If my engagements, and the time I have to fpend before I embark for Europe, fliould 
permit me to examine the other fprings mentioned, perhaps they might afford us the 
lame agreeable qualities, without the coneomitant inconveniences. 

XXVI. On the Theory of Vegetation. By NOAH WEB- 
STER, JUN. ESQ^ 

Martford, Jum 12th, 1790. 
S I R, 

THE theory of vegetation is a fubje(5t in itfelf curious 
and amufmg to a philofophic mind, and has always 

been 
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been confidered in this light by rational enquirers after 
truth. But I queftion whether the true principles of ve- 
getation may not furnifh more ufeful and important lefTons 
to our farmers than even philofophers generally imagin. 

It is a well known faft that many vegetables, as clover, 
peasj beans, and vetches, help to fertilize exhaufted feelds, 
efpecially li plowed in, as the farmers call it. But I cannot 
jfind that the true reafon of this efFeft is generally under- 
flood. I wifh if poflible to difFufe a knowledge of the caufe, 
in full confidence that the principle may be applied to ma- 
ny beneficial purpofes in a.griculture. 

Vegetables, when analized, are found to confifl of water, 
earth, oil and falts. It feems to be the generally received 
opinion among philofophers, that the cementing principle, 
by which the component parts of vegetables are held togeth- 
er, is fixed air. With thefe fubHances there is united a por- 
tion of phlogifton } but the parts which contribute mofl to 
fertility are oil and falts. Now it is agreed among the lern- 
ed, that vegetables are furnifhed with inhaling or abforbing 
pores, and that the pores of the leaves and branches ferve 
the double purpofe of alternately inhaling and exhaling, 
according to the temperature of the atmofphcre. AH this 
is admitted by modern philofophers, yet they contend that 
vegetables derive their principal nurrilhment from the earth. 
It appeal's to me this cannot be true in the extent it is com- 
monly fuppofed ; for if true, I do not fee how vegetables 
of any kind fliould enrich the land on which they grov/, 
fo rapidly as /orae of them do. 

A crop 
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A crop of clover will fertilize an exhaufred feeld. altho 
the clover is mov;ed, and the body of it carried from the 
feeld. But if the clover dravi^s the principal part of its 
oil and falts from the earth, and the moA of the growth is 
cut and carried off from the feeld, one would think that 
infted of enriL:;lng, it Vi'ould impoverifh the foil. 

The conititucnt parts of vegetables are contained in the 
itiTiofpl'ierc ; and it is rational to fuppofe that different 
vegetables imbibe more or lefs nurrilhment from the air, 
according to their different organization. Tho/e plants 
which are of a firm texture probably imbibe moft of their 
nurriihmcnt from the earth ; as flax and hemp, which re- 
fill ire very rich land and impoverifli the foil where they 
grow. But plants which are of a more fpongy texture, and 
Vv'hofc leaves have larger pores, probably imbibe mofl of 
their food from the atmofphere -, as clover, vetches, peas 
and many other fucculent plants. This I take to be the 
reafon why the latter enrich the foil where they grow ; ef- 
pccially when fuffered to rot upon the foil. They imbibe 
the oily and faline fubftances from the air, and their veffels 
ferve as rubes to convey them to the earth. 

It may be faid, that the particles inhaled by the leaves, 
during one part of the day, are thrown off by perfpiration, 
during another part. But it is only the mofl: volatile and 
fluid part of the nurrifhment which is thrown off in this 
manner, that is, the v.'ater. The exhalations of plants are 
inoftly during the heet of the day ; the procefs of abforp- 
;ion is principally daring the night, and then is the time 

when 
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when vegetables grow moil rapidly. This is a fa6l within 
every man's obfervation. The more folid parts of vegeta- 
bles therefore, when imbibed, immediately cohere and at- 
tach themfelves to the plant, and the watery particles only 
or principally are liable to be exhaled by coirimon fiiraracr 
heet. It appears probable that the nurrifhment of the 
more fucculent plants, being moftly imbibed from the air, 
conveys more of the enriching fubllances to the roots, than 
is derived from the roots to the branches. And this may 
be the reafon why a growth of clover will fertilize land, 
even when the body of the crop is carried oiF. 

But whether this is true or not, it is a fadl that vegeta- 
bles do imbibe nutriment from the atmofphere, and this is 
undoubtedly the reafon, vi^hy alt vegetation will fertilize 
land, provided the whole growth is permitted to ferment 
and putrify upon the land. It is owing to this circum- 
ilance merely that land newly cleered is rich and fertile. 
The trees have for ages been inhaling the oil and falts of 
the atmofphere ; the leaves and fome of the limbs have 
been annually falling upon the earth, where they putrify 
and form a rich black mold, abouiiding with oil and falts, 
which were collefted from the air. AndT am furprized that 
our farmers, who are conftant obfervers of thefe fafts, have 
not attended more to the principles which produce them ; 
for I do not fee how men,, who are confiant eye-witnefses 
of the efted of putrified vegetables in fertilizing land, can 
fuffer their old feelds to lie barren for a number of yeers in 
order to become rich. The feed of clover, beans, peas, 

buck 
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buck wheat, rye, turnips, oats and almoft any other plant 
the feed of which can be collefted, would be purchafeable 
at a fmall expenfe, and a crop or two turned into the moft 
exhaufted foil, would render it fertile. Suppofe a man 
fhould fow three bufhtls of oats upon an acre, (and on poor 
land a large quantity of feed would be neceflary) the ex- 
penfe would be 4/ and 6d. Add to this, a day's plowing 
in preparing the ground, and another, in plowing in the 
crop, when needy full grown. The expenfe and labor 
are not confiderable, and fuch a quantity of frefh vegetation, 
covered with earth, and there fermenting, would be equal 
to twenty, thirty or perhaps fifty loads of ftable manure. 
The neceffity of attending to thefe principles is increefing 
every day in this part of America, where a great part of 
the land is impoverifhed by long cultivation. To fviffer 
old feelds to lie without any vegetation upon them, except 
a {pontaneous growth of weeds, is an immenfe lofs to the 
farmer. The air contains the principles of fertility, but a 
barren earth will attra(5l and abforb thefe principles very 
flowly, without the help of vegetation. The plowing of 
land has a good effed, efpecially juil before winter, as by 
loofening the furface, it prepares the foil for receiving and 
retaining the falts vnih. which the atmofphere is impregnat- 
ed. But the moft efficacious method of collecting the fer- 
tilizing particles of the air, is^, to feed the earth with fome 
of the fuccuient plants, which feed upon thefe particles. 

It fhould be obferved further that when the plants have 
obtained their growth, they Aould be-plowed in ; for being 
covered, they produce fermentation, and the oil and falts are 

all 
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all blended with the earth ; whereas when fufFered to 
putrify upon the furface of the groundj they dry up, and 
their fertiHzing fubftances are again mixed with the atmof- 
phere. This remark, if true, expofes the abfurdity of 
the pradice.of feedin*; cattle during winter, in the open 
feeld. In Rhode-Ifland the farmers have few barns j the 
hay being Hacked and their cattle, fed upon the mowing 
feelds. But the manure they leave upon the land is much 
lefs than the, fame. cattle would make in. a ftable, or at lead 
is lefs ufefuljfrom the manner in which it is caft upon the 
land. Befides vail quantities of hay are wafted, and being 
thrown upon the ground in a fcattered manner, it produces 
no fermentation and little benefit to the foil. In addition 
to this, cattle expofed to the fevere cold of winter, eat more 
hay, and do not grow to the fame fize, as cattle kept in a 
warm ftable.. 

J have one remark more to make, which derives its force 
and propriety from the doftrin, that vegetables receive 
much of their nutriment from the atmofphere. It is, that 
in fevere drouths the leaves of garden plants fhould be waters 
ed as well as the roots. We often heer gardeners fay, that 
certain plants will die in a drouth, altho watered every 
day. Indeed it cannot be otherwife, when the largeft part 
of the plant is almoft deftitute of nurrifhment. The roots 
of many plants will bear to be robbed of nurrifhment much 
better than the leaves j thus a cucumber will live longer by 
watering the leaves than, the roots. Copious dews will par- 
tially fupply this pabulum for the leaves, and this perhaps 
is the meening of that paffage of fcripture which fays, " a 

mift 
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raifi: went up and watered the face of the earth ;" as the 
cafe is ftill in fome eaftern countries. 

I will clofe this letter, Sir, by relating an experiment 
I have lately made to afcertain the evaporation or perfpira- 
tion of plants, growing in a damp cellar, unconne6ted with 
earth. 

On the 9th of May I weighed two potatoes, on which the 
young fnoots juil: began to appear. I placed them both in 
a dark corner of the cellar, on a dry piece of timber. I 
weighed them both on the 28th of the fame munth, and on 
the 1 ith of June. The refult of the whole follows : 
Tlie largeil: weighed. 

oz. pv.':. grs. 

May gth, i 10 19 

May 28 I 13 o — lofs of weight in 19 days 5 19 
June II I 12 II — lofs of do. in 14 days o jj 
The fmalleft weighed. 

May 9th, I 08 

May 28 o 19 19 — lofs of weight in 19 days 13 

June II o 19 4 — lofs of do. in 14 days 15 

The flioots in the meen time had grown to the length of 
two and three inches. Thofe of the largeft, when broken 
oft, weighed i penny weight 7 grains ; thofe of the fmallefl:, 
18 grains ; fo the aflual diminution of the ^otztocs in 
33 days, was 6 penny weight 8 grains of the largeft, and 
28 grains of the fmalleft. 

The perfpiration of plants is afcribed to the expanflon of 
the air in the trachese, in confeqaence of being heeted. The 

abforption 
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abforption of moifture is owing to the contradion of the 
air in the fame veflels, which occafions the exterior veflels 
to dilate. Now a potatoe kept in a cool cellar of uniform 
temperature cannot perfpire very freely ; and probably the 
fimilar roots, placed in water and expofed to changes of heet 
and cold in the open air would have thrown off by perfpi- 
ration, twenty times the quantity of water, which thofe did 
in the cellar. At the fame time, a vegetable confined to a 
dark room will flourifh but indifferently, as it is deprived 
of an eflential part of its food, phlogifton. 

Whether this communication contains any thing new or 
fufficiently interefting to deferve the notice of the American 
Academy of Arts and Sciences, is left wholly for you to 
determin. All I know for certainty is that it proceeds from 
a fincere defire toferve the agricultural -in terefl of my coun- 
try, and that I am, Sir, with great refpedl, 

your obedient and 

very humble fervant 
NOAH WEBSTER, jum. 
Rev. Dr. Willard. 
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